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Response to Remarks 



1. Applicant's Remarks filed on February 23, 2 004 (paper 32) 
has been fully considered. 

: (a) Applicant states that the prior art of Michl does not 
teach ''a spatial optical modulator that controllably rotates a 
polarization angle of said recording light" (page 1 of the 
Request for Reconsideration; last 4 and 3 lines) . Accordingly, 
a spatial optical modulator is an inherent device for recording 
data on a birefringence material because the spatial modulator 
is used to modify the recording beam's polarization angle based 
on the input data. The modulated recording beam then induces 
the birefringence of the recording material to achieve 
multilevel recording . 

(b) Since the prior art of Michl does not disclose the 
inherent spatial optical modulator, a newly found reference of 
Savant is used as a prior art in this Office Action. 
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Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. § 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless -- 
(b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to 
the date of application for patent in the United States, 

3. Claims 30-34 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Savant et al . (U.S. Patent 5,384,221). 

Savant teaches an optical recording apparatus having all 
of the elements and means as recited in claims 30-34. For 
example. Savant teaches the following: 

(a) as in claim 30, a light source 10 that generates 
recording light (Fig. 3) ; 

(b) as in claim 30, a spatial optical modulator 12 that 
controllably rotates a polarization angle of the recording 
light (Fig. 3; column 24, lines 66 and 67); 

(c) as in claim 30, a focusing optical system 16 that 
performs multilevel modulation of an azimuth of an optical 
recording layer within an optical medium 18 by directing the 
recording light obtained through the spatial optical modulator 
12 to an optical recording medium (Fig. 3; column 7, 7-18; 
multilevel modulation can be considered as storage of many more 
bits on a given spot as taught); 
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. (d) as in claim 31, the spatial optical modulator 12 
controls a polarization angle of the recording light in 
response to recording information 14 (Figs. 3) ; 

(e) as in claim 32, the spatial optical modulator 12 is a 
polarization rotary device (Fig. 3) ; 

. (f) as in claim 33, a medium driving mechanism that 
rotates the optical recording medium (Fig. 3; medium driving 
mechanism is the spin motor) ; 

(g) as in claim 33, a head moving mechanism that moves an 
optical head that includes the light source, the spatial 
optical modulator and the focusing optical system (Fig. 3 ; 
inherent features to read/write information recorded on the 
medium) ; and 

: (h) as in claim 34, an optical recording medium 18 (Fig. 



3) . 



# 
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Claim Rejections -35 USC §103 

4. The following is a quotation of 35 U.S.C. § 103(a) which 
forms the basis for all obviousness rejections set forth in 
this Office action: 

(a) A patent way not be obtained though the invention is 
not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the 
■ subject matter sought to be patented and the prior art are 
; such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person 
having ordinary skill in the art to which the subject 
matter pertains . Patentability shall not be negatived by 
the manner in which the invention was made. 

5. Claims 1-29 and 35-61 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Leube et al . (U.S. Patent 5,251,197) 
in view of Savant et al . (U.S. Patent 5,384,221) and Michl et 
al. (U.S. Patent 4,551,819). 

Leube teaches an optical recording medium very similar to 
the instant invention. For example, Leube teaches the 
following : 

(a) as in claim 1, the optical recording medium 
comprises at least one optical recording layer 12 (Fig, 1) ; 

(b) as in claim 1, the optical recording layer 12 
including an optical recording material that changes a state of 
photo induced birefringence in response to a recording light 14 
(Fig. 1) ; 

(c) as in claim 1, a substrate which sustains the optical 
recording layer, wherein recorded information can be reproduced 
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from the optical recording medium (Fig. 1; substrate is an 
inherent feature of an optical recording medium) ; 

(d) as in claim 2, the recording layer 2 has a refractive 
index expresses in variables of wavelength and thickness as A 
n * d = (m + 1/2) * X (inherent feature of a half -wave plate as 
illustrated in equations 2 and 5 on pages 6 and 9 of the 
specification respectively) ; 

(e) as in claim 3, the photo-induced birefringence is 
caused by a refractive index change (inherent feature of the 
anisotropic material which induces birefringence) ; 

(f) as in claims 4, 5, 7, 8 and 51, the recording layer 
12 comprises a liquid crystal polymer (azobenzene) comprises a 
side chain that includes a group which is photoisomerized (Fig. 
1; column 2, line 51; azobenzene is a photoisomerized material 



(g) as in claims 6 and 9, the polymer comprises at least 
one kind of monomer -polymer azobenzene (inherent feature 
because monomer azobenzene is a required material for forming 
photoisomerization) and 

(h) as in claims 10, the optical layer 2 has a disk shape 
recording medium (Fig. 1) . 

However, Leube does not teach the following: 
(a) as in claim 1, the recording light is externally 
controlled from the optical recording medium to rotate a 



) ; 
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polarization angle of the recording light; 

(b) as in claim 1, a portion of the recording layer that 
changes a state of photo- induced birefringence substantially 
acting optically as a half-wave plate (phase difference between 
o and e is 180 degree) ; and 

(c) as in claim 1, an azimuth of the half -wave plate 
within the optical recording medium is multilevel-modulated so 
that information is recorded on the optical recording medium by 
the recording light . 

Savant teaches a recording method having the following: 
(a) the polarization angle of a light beam generated from 

a laser source is externally rotated by a polarizer 12 (Fig. 

3) . ; 

Michl teaches a recording method having the following: 

(a) the recording layer which acts as a half wave plate 
(column 10, lines 61-64) ; and 

(b) an azimuth of the half-wave plate within the optical 
recording medium is multilevel -modulated so that information is 
recorded on the optical recording medium by the recording light 
(abstract, lines 10 and 11; column 15, lines 1-29) . 

A light beam generated from a laser source does not 
include any data to be recorded. The recording data is added 
to the light beam by a modulator which is used to change the 
polarization angle of the light beam based on the recording 
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data. Hence, when there is a need to change the birefringence 
of Leube's recording layer 12, it would have been obvious to 
one of ordinary skill in the art to use a spatial optical 
modulator such as Savant's, because the modulator changes the 
light beam's polarization angle for inducing birefringence 
recording in the recording layer. 

On the other hand, although Leube does not specify that 
his birefringence recording layer acts as a half-wave plate, 
for inducing phase difference on a polarized light beam such as 
Leube' s, it would have been obvious to one of ordinary skill in 
the art at the time of invention to replace Leube 's 
birefringence recording layer with Michl's birefringence 
recording layer, because Michl's recording layer acts like a 
half -wave plate which causes the ordinary and extraordinary 
rays of Leube' s light beam having a phase difference of one 
half of the wavelength of the light beam. 

Furthermore, to increase the storage capacity and to take 
advantage of the polarized light to modulate a writing beam, it 
would have been obvious to one of ordinary skill in the art to 
use Michl's polarizer so that the light beam of Leube in view 
of Savant can be multi-modulated to record multi-level data. 
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6. Claims 11-20 have limitations similar to those treated in 
the above rejection, and are met by the references as discussed 
above. Claim 11 however also recites the following limitation 



(a) as in claim 11, an optical reflection layer formed on 
one surface of the optical recording layer. 
Savant teaches the following: 

(a) an optical reflection layer formed on one surface of 
the optical recording layer 18 (Fig. 3; the incident light beam 
is reflected back to the detector 26) . 

The reflection layer is an inherent feature of an optical 
recording medium such as Savant's, because it is needed to 
reflect the light beam back as a reproducing light beam for 
data detection . 



which is also taught by Savant: 
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7. Claims 21 and 58 have limitations similar to those treated 
in the above rejection, and are met by the references as 
discussed above. Claim 21 however also recites the following 
limitation which is also taught by Michl : 

(a) as in claim 21, the optical recording medium acts as 
a quarter-wave plate. 

Michl teaches the following: 

(a) the media having the property of birefringence can 
either act as a quarter-wave or a half -wave plate (Fig. 7; 
column 13, lines 37-40; column 14, lines 49-54) . 

Although Leube does not specify that his birefringence 
recording layer acts as quarter-wave plate, for inducing phase 
difference on a polarized light beam such as Leube' s, it would 
have been obvious to one of ordinary skill in the art at the 
time of invention to replace Leube 's birefringence recording 
layer with Michl 's birefringence recording layer, because 
Michl' s recording layer acts like a quarter- wave plate which 
causes the ordinary and extraordinary rays of Leube 's light 
beam having a phase difference of one quarter of the wavelength 
of the light beam. 
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8. Method claims 22-25 are drawn to the method of using the 
corresponding apparatus claimed in claims 1 and 6. Therefore 
method claims 22-25 correspond to apparatus claims 1 and 6 and 
are rejected for the same reasons of obviousness as used above. 
In addition, Leube also teaches the following limitations: 

(a) as in claim 24, rotating the optical recording medium 
(Figi 1; inherent feature because the recording medium needs to 
be rotated in order to access the recorded information) ; and 

(b) as in claim 24, radiating the recording light along a 
diameter direction of the optical recording medium (Fig. 1; 
inherent feature because the recording light needs to be 
radiated along the diameter direction of the medium in order to 
record information) ; and 

(c) as in claim 25, the optical element is formed in a 
position at least partially coextensive with an existing 
optical element in the optical recording medium (Fig. 1; half- 
wave plate is formed on the recording layer under the light 



beam) . 
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9. Claims 26-29 have limitations similar to those treated in 
the above rejection, and are met by the references as discussed 



which is also taught by Michl : 

(a) as in claim 26, the optical recording medium acts as 
a quarter-wave plate. 

Michl teaches that the media having the property of 
birefringence can either act as a quarter-wave plate (Fig. 7; 
colurhn 13, lines 37-40; column 14, lines 49-54) . 

Although Leube does not specify that his birefringence 
recording layer acts as a quarter-wave plate, for inducing 
phase difference on a polarized light beam such as Leube' s, it 
would have been obvious to one of ordinary skill in the art at 
the time of invention to replace Leube' s birefringence 
recording layer with Michl 's birefringence recording layer, 
because Michl 's recording layer acts like a quarter-wave plate 
which causes the ordinary and extraordinary rays of Leube 's 
light beam having a phase difference of one quarter of the 
wavelength of the light beam. 



above. Claim 26 however also recites the following limitation 
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10. Claims 35, 36 and 59 have limitations similar to those 
treated in the above rejection, and are met by the references 
as discussed above. In addition, Leube also teaches the 



(a) as in claim 35, the recording material stores 
multilevel (zero and 1) information (inherent feature) . 

11. Claims 37, 38 and 60 have limitations similar to those 
treated in the above rejection, and are met by the references 
as discussed above. Claim 37 however also recites the 
following limitation which is also taught by Michl : 

(a) as in claim 37, the optical recording medium acts as 
a quarter-wave plate. 

Michl teaches that the media having the property of 
birefringence can either act as a quarter-wave plate (Fig. 7; 
column 13, lines 37-41; column 14, lines 49-54). 

Although Leube does not specify that his birefringence 
recording layer acts as a quarter-wave plate, for inducing 
phase difference on a polarized light beam such as Leube' s, it 
would have been obvious to one of ordinary skill in the art at 
the time of invention to replace Leube' s birefringence 
recording layer with Michl 's birefringence recording layer, 
because Michl 's recording layer acts like a quarter-wave plate 
which causes the ordinary and extraordinary rays of Leube 's 



following limitations: 
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light beam having a phase difference of one quarter of the 
wavelength of the light beam. 

12. Claims 39 and 61 have limitations similar to those treated 
in the above rejection, and are met by the references as 
discussed above. 

13. Method claims 40-42 are drawn to the method of using the 
corresponding apparatus claimed in claim 1. Therefore method 
claims 40-42 correspond to apparatus claim 1 and are rejected 
for the same reasons of obviousness as used above. 

In addition, Leube also teaches the' following limitations: 
■ (a) as in claim 4'1, the reproducing light has a light 
intensity smaller than that of the recording light (Fig. 1; 
reproducing/reading light has less intensity than the recording 
light because recording requires energy such as heat to write 
on the recording layer) ; 

(b) as in claim 42, rotating the optical recording medium 
(Fig. 1; inherent feature because the recording medium needs to 
be. rotated in order to access the recorded information) ; and 

(c) as in claim 42, radiating the reproducing light along 
a diameter direction of the optical recording medium (Fig. 1; 
inherent feature because the reproducing light needs to be 
radiated along the diameter direction of the medium in order to 
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access the recorded information) . 

14. 'Method claims 43-45 are drawn to the method of using the 
corresponding apparatus claimed in claim 1. Therefore method 
claims 43-45 correspond to apparatus claim 1 and are rejected 
for the same reasons of obviousness as used above. In 
addition, Leube also teaches the following limitations: 
: (a) as in claim 43, the recording material stores 
multilevel (zero and 1) information (inherent feature) ; 

(b) as in claim 44, the reproducing light has a light 
intensity smaller than that of the recording light (Fig. 1; 
reproducing/reading light has less intensity than the recording 
light because recording requires energy such as heat to write 
on the recording layer) ; 

(c) as in claim 45, rotating the optical recording medium 
(Fig, 1; inherent feature because the recording medium needs to 
be rotated in order to access the recorded information) ; and 

(d) as in claim 45, radiating the reproducing light along 
a diameter direction of the optical recording medium (Fig. 1; 
inherent feature because the reproducing light needs to be 
radiated along the diameter direction of the medium in order to 
access the recorded information) . 

Claim 43 however also recites the following limitations: 
' (a) the optical recording medium acts as a quarter-wave 
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plate . 

iMichl teaches that the media having the property of 
birefringence can either act as a quarter-wave or a half -wave 
plate (Fig. 7; column 13, lines 37-41; column 14, lines 49-54) 

: Although Leube does not specify that his birefringence 
recording layer acts as a quarter-wave plate, for inducing 
phase difference on a polarized light beam such as Leube' s, it 
would have been obvious to one of ordinary skill in the art at 
the time of invention to replace Leube 's birefringence 
recording layer with Michl's birefringence recording layer, 
because Michl's recording layer acts like a quarter-wave plate 
which causes the ordinary and extraordinary rays of Leube 's 
light beam having a phase difference of one quarter of the 
wavelength of the light beam. 
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15. Claims 46-48 have limitations similar to those treated in 
the above rejection, and are met by the references as discussed 
above. In addition, Leube also teaches the following 
limitations : 

(a) as in claim 46, an analyzing unit 20 that detects a 
polarization angle of reproducing light transmitted by the 
optical element (Fig. 1) ; 

(b) as in -claim 47, rotating the optical recording medium 
(Fig. 1; inherent feature because the recording medium needs to 
be rotated in order to access the recorded information) ; 

(c) as in claim 47, radiating the reproducing light along 
a diameter direction of the optical recording medium (Fig. 1; 
inherent feature because the reproducing light needs to be 
radiated along the diameter direction of the medium in order to 
access the recorded information) ; and 

. (d) as in claim 48, the optical recording medium 12 (Fig. 
1) . ^ 
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16. Method claims 49-51 are drawn to the method of using the 
corresponding apparatus claimed in claim 1. Therefore method 
claims 49-51 correspond to apparatus claim 1 and are rejected 
for the same reasons of anticipation (obviousness) as used 
above. In addition, Leube teaches the following: 

: (a) as in claim 50, an analyzing unit 20 that detects a 
polarization angle of reproducing light transmitted by the 
optical element (Fig. 1) ; 

(b) as in claim 51, an optical recording medium; 

(c) as in claim 50, a medium driving mechanism that 
rotates the optical recording medium (Fig. 1; medium driving 
mechanism is an inherent feature because the recording medium 
needs to be rotated) ; and 

(d) as in claim 50, a head moving mechanism that moves an 
optical head that includes the light source 14, the spatial 
optical modulator 24 and the focusing optical system (Fig. 1; 
optical head is moved in order to causes various birefringence 
spots on the recording medium similar to writing bits on the 
track) . 

Claim 50 however also recites the following limitations: 
(a) the optical recording medium acts as a quarter-wave 
plate. 

iMichl teaches that the media having the property of 
birefringence can either act as a quarter-wave or a half-wave 
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plate (Fig. 7; column 13, lines 37-41; column 14, lines 49-54) . 

Although Leube does not specify that his birefringence 
recording layer acts as a quarter- wave plate, for inducing 
phase difference on a polarized light beam such as Leube' s, it 
would have been obvious to one of ordinary skill in the art at 
the time of invention to replace Leube' s birefringence 
recording layer with Michl's birefringence recording layer, 
because Michl's recording layer acts like a quarter-wave plate 
which causes the ordinary and extraordinary rays of Leube 's 
light beam having a phase difference of one quarter of the 
wavelength of the light beam. 

17. Claim 52 has limitations similar to those treated in the 
above rejection, and is met by the references as discussed 
above. In addition, Michl also teaches the following 
limitations : 

(a) as in claim 52, a focusing optical element that 
irradiates an optical recording medium 24 with reproducing 
light (Fig. 9 illustrated a focused laser light source) . 

Furthermore, Leube also teaches the following: 

(b) as in claim 52, an analyzing unit 20 that detects a 
polarization angle of reproducing light acted on by the optical 
recording medium (Fig. 1) . 
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18. Method claim 53 is drawn to the method of using the 
corresponding apparatus claimed in claim 1. Therefore method 
claim 53 corresponds to apparatus claim 1 and is rejected for 



In addition, Leube teaches the following: 
. (a) as in claim 53, forming an optical element on the 
optical recording medium by the illumination having an azimuth 
corresponding to a polarization angle on the optical recording 
medium (Fig. 1; optical elements which induce birefringence are 
formed in the recording layer) . 

19. Claim 54, 55 and 56 has limitations similar to those 
treated in the above rejection, and are met by the references 
as, discussed above. 

In addition, Leube teaches the following: 

(a) as in claim 54 forming an optical element on the 
optical recording medium by the illumination having an azimuth 
corresponding to a polarization angle on the optical recording 
medium (Fig. 1; optical elements which induce birefringence are 
formed in the recording layer) ; 

(b) as in claim 55, the optical element acts on 
reproducing light to adjust a polarization angle of the 
reproducing light (Fig. 1; the reflected/reproducing light is 
rotated by induced birefringence) . 



the same reasons of obviousness as used above. 
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(c) as in claim 55, adjust a polarization angle of the 
reproducing light by an amount greater than a difference 
between a polarization angle of the recording light and a 
reproducing light (Fig. 1; inherent feature because the 
reflected light is being rotated furthermore by the induced 
birefringence) and 

(d) as in claims 53 and 54, determining a polarization 
angle of reproducing light acted on by the optical element 
(Fig. 1; detector 20 detects polarization angle). 



r 



0 
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20. Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks Washington, D.C. 
20231 Or faxed to: 

■ (703) 872-9306 (for formal communications intended for 
entry. Or: 

; (703) 746-6909, (for informal or draft communications, 
please label "PROPOSED" or "DRAFT") 

Hand-delivered responses should be brought to Crystal Park 
II, 2021 Crystal Drive, Arlington. VA. , Sixth Floor 
(Receptionist) . 

Any inquiry of a general nature or relating to the status 
of this application should be directed to the Group 
receptionist whose telephone number is (703) 305-4700. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Kim CHU 
whose telephone number is (703) 305-3032 between 9:30 am to 
6:00 pm, Monday to Friday. 





Kim-Kwok CHU 




TAN DINH 
PRIMARY EXAMINER 



Examiner AU2 653 
February 23, 2 004 
(703) 305-3032 



